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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TTOHSITUIHHBIX OCHOB I'€OMETPHUHU, TIPHU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[ens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHM T€OMETPUM, KaK COCTABJISAIONICH mpeaMeTHON obiactu «Maremaruka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NpeICTaBICHU O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYphl U
(GbopMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHUE TPEJCTABICHUS O IMPOCTPAHCTBEHHBIX (QUTYpaX Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUEe  yMEHHUS ~ BJIAaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS PACllO3HABaTh HA YEPTEkKaxX, MOACISIX U B PEabHOM
MHUpPE MHOTOTPAaHHUKM M TeNla BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH AaKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBaAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJETh METOJAMU JOKA3aTeNbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTH, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHMY MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B TIPOBEICHHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX ¥  TBOPYECKHX
CIIOCOOHOCTEM 00y4JaronMxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO FTE€OMETPUU;

dbopmupoBanrue (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS Paclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCIIEIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALUN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukmn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJEpKaTEIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUAM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
MPOrpaMMbl, paclpeleNEHHBIM MO0 ToJaM OOYyYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycnmoBus s auddepeHnmanuu  oOydeHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCHeyuTh yriayOJaeHHoe
M3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro nmpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIECIBHOCTD TPEX NPIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1ockocth. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKEeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajuleibHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJLICIAbHBIE W IIEPIECHAMKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUIrypbl  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas W yceu€HHass nupamuibl. CBoiicTBa péGep M OOKOBBIX TI'paHeil
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHOM MHPaMUIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTopsbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. I[IpsiMoyrosbHass  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTvsi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKass TOBEPXHOCTH,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CummeTpus cdepsl u
nrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. OOBEM 11apa U 1mMapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrmucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaAbh chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJT BPAIIEHUS: CEUCHUS UUIAHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IMEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LHCHTpaJIbHAsT CUMMETPHS, 3€pPKAIbHAA CHUMMETPHS, IMOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMNPOCHl M APYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMS, CBI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peasn3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IIJIaHBbI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OO0pa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karoliel cpenpl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW MIesATEeNbHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTUH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBath ~ BOMPOCH,  (DUKCHpyIOIIME  MOPOTHUBOpEuHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BbEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
MPEJINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | JUTSI PEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeNsiIMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKICHUA C CYXIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
Npe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpU pelIeHHH YYeOHbIX 3a7a4y, NPUHUMATh I€Ib COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (popMax paboThl (00CykaeHHsl, OOMEH MHEHHUH,
«MO3rOBbIE IITYPMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
nupamua), F€OMETPUYECKUX TEJ ¢ TPUMEHEHuEM HopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHUMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaxXO0XJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJEKaTh, MNPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJTM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSTh U3YYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs MaTeMaTH4eckd  chopMyIrpoBaHHOU
poOIeMbl, MOJEIUPOBATh peajJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJaud,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMUYECKOW U CHEepUYecKOil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOJOKeHUEe c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPUPOBATh MOHATUSAMH, CBS3aHHBIMH C KOMOWHAIMSIMH T
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pelarb reOMETPUYECKHE 3a/1a4M Ha BBIUMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM JIO IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOSALIUE YePE3 BEPIINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, OPEANOJIAralluX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1a4;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTH4ecKu  CcPOpMyIHpPOBaHHOW  MPOOJIEMBI,  MOAECTUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX A3Tallax pPa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneH)mIEyns{pHOCTb HPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHwUe, O606H.[CHI:IC u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE TpaBUiia H300paKeHUs HA
PHUCYHKE TIJI0CKOCTH, MapalIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHSTHS CTEPEOMETPHH: TOYKA, TPSMa,
IUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIC
IpaBuiia U300paKCHUS Ha PUCYHKE
IUTOCKOCTH, MAPAJICTbHBIX MPSIMbIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[ToHsATHS: IepeceKarolrecs MIOCKOCTH,

Mepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

IlonsTus: NepeceKaromuecs 1miI0CKOCTH,
nepecekarommecsa npamasa 1 rmiIOCKOCTh,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpanHuKH, H300pakeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBUS U3 HUX




10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TIJIOCKOCTEH

N306paxkenue ceueHunii nupamuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N306paxkenue ceueHuii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
HOJYYEeHHBIX IIIOCKOCTe!. PackpamimBanue
MOCTPOCHHBIX CEUYEHHUH Pa3HBIMH LIBETAMH

N306paxkenue ceueHnit nupamuabl, Kyda u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
pEbpa. N3o0paxkeHue nepeceyeHus
HOJYYEeHHBIX IIIOCKOCTe!. PackpamimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

N3o0pakenue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST YepPe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

Merton ciaenoB ajs MMOCTPOCHUA CeueHU I

15

MerTon ciie1oB 1Sl IOCTPOEHUS CEUEHUI.
CBolicTBa epeceyeHril MPSIMbIX U




16

IUIOCKOCTEN

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHrid MPSIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I11aroB
MOCTPOCHUS

19

20

21

22

23

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX qepTemeI‘/'I U 3aI1iCh I1aroB
MOCTPOCHHUS

[ToBTOpenue nnanumerpun: Teopema o
MPOMOPILHUOHANEHBIX 0Tpe3kax. [logobdue
TPEYTrOJbHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

KoHnTtponbHas padora "AKCHOMBI




24

25

26

crepeomerpun. Ceuenus"

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpaHcTBe. CKpelBaroIuecs
npsaMele. [IpuzHaku ckpenuBaromuxcs
npsaMeix. [lapaniensHble npsmble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSAMOM MmapasuieIbHON
JAHHOM IPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIlleH Ha JaHHOMN
npsMoii. JleMma o mepecedeHun
napauieIbHbIX MPSMBIX ITIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMbIX. Teopema o

TpEX mapauIeNbHBIX NpAMBIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
buryp B napaiienbHON MPOSKIIUU

28

[lenTpanbpHas mpoekuus. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy NPSIMBIMHU

29

30

3aaun Ha TOKa3aTeILCTBO U
HCCIIENOBaHNE, CBA3AHHLIC C
pAacIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

[TousaTus: napanienbHOCTh NPAMOUN U
MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
NapajuIeIbHOCTU MPSIMON U TJIOCKOCTH.
CBolicTBa mapauieIbHOCTH PSIMOU U




31

IIJIOCKOCTHU

I'eomerpuueckue 3agaun Ha BBIYUCICHUE U
JI0KAa3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOAAIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
napajuieIbHOTO APYrou npsimoil. Pacuér
OTHOLLEHUN

33

[TapannenpHast npoeKUHsl, IPUMEHEHUE
JUTS IOCTPOCHHS CEUYCHUH Ky0a U
napauienenunena. CBoncTaa
napajuieNienune1a u IpusMbl

34

35

36

37

[TapannensHble miockoctu. [Ipusnaku
NapajjIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 nmapajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IIPOXOAALIEH
yepes TOUKY, HEe MPUHAIJICKAILYIO JaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuieabHbIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IEPECEUEHUs
IIPU NIEPECEUEHUH JIBYX MTapalJIeNIbHbBIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapanienbHbIX MII0CKOCTEN: 00
OTpe3Kax NapauleIbHbIX NPSMBIX,
3aKJIF0YEHHBIX MEXy MapajieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOM ¢
JBYMsI TTapaJJIeIbHBIMU TIOCKOCTSIMU




38

39

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

41

42

43

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuleienue1a

Boruucnenue yiMH OTpe3KOB B KyOe U
IPSAMOYTOJIBHOM IapajulesenuIeie

[leprieH IUKYISAPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

[IeprieHIMKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepes TOUKY MPOCTPaHCTBA U
MEPIICHINKYIISIPHOMN K IUNIOCKOCTH

45

46

47

[InockoCcTH M EpIIEHANKYISIPHBIE UM
IpPsIMbIE B MHOTOT'PaHHUKAX

[InockocTy M NEpNEHANKYISIPHBIE UM
npsIMbIe B MHOTOTPaHHHKAX
[leprienauKynAp U HAKIOHHASL.
[TocTpoenue nepneHuKysgpa U3 TOUYKU Ha
IPSIMYIO

48

[leprienauKynap ¥ HaKJIOHHAS.




[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha
PSIMYIO

Teopema o Tpéx meprneHANKYIIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema 0 TpEX NepHEeHAUKYIIPaAx
(mpsiMast 1 oOpartHas)

51 Yroa Mexay CKpeluBaroIMMHCS
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 MOMOILBIO TIEPIEHIUKYIISPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3MBlI,

54 IIPABWJIBHOM MUPaMUIBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[TocTpoenue ceuenuii Kyda, MpU3MBI,

55 IIPABWJIBHOM MUPaMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
CumMmMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO II0ckocTu. Ilnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKHU A0 IUNIOCKOCTH

59 IIpaBunbpHBIE MHOTOTPaHHUKU. Pacuér
paccTosHUM OT TOYKHU A0 IUNIOCKOCTH

60 CrocoObI ONyCTUTH MEPIICHIUKYISPBI:




61

CUMMETPUS, CIABUI TOUKH 110
HapaJuIeIbHON NPAMON

CaBur 1o HenapasuieJabHON MPSMOU,
M3MEHEHHUE PACCTOSTHUM

62

KonTtponsnast padora "B3anmuoe
PaCIONI0KEHUE MPAMBIX U INIOCKOCTEHN B
npocTpaHcTae”

63

64

65

[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: Yyrom Mexny

CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/ILICCKI/IC METOAbI BEIYMCIICHUA
yriia MEXAy NpAMBIMA B MHOT'O'PAaHHUKAX

66

JIByrpansbiit yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOTO yria

67

68

69

[TepnienqukynsapHele miockocTu. CBoiicTBa
B3aMMHO NEPIEHINKYISPHBIX MIIOCKOCTEN

[Ipu3Hak neprneHIuKyJIPHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOK
MIEPECEUCHUS ABYX IIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEU IITIOCKOCTH
[IpssMoyroipHBIN TapauIeIenunen; Kyo;
MU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOIO
napajulesienuIe1a

70

TeopeMma 0 AHaroHa MPSIMOYTOILHOTO




71

napamicienuicaa u CI€ACTBUC U3 Heé

CrepeomeTpuuecKue U NpUKIaJIHbIC
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PAacIIONIOKEHUEM IIPSIMBIX M IJIOCKOCTH

72

[ToBTOpEeHME: CKpenIMBaIOIIUECs MPsMBIE,
napajuiebHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOIPaHHHUKAX

73

74

75

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOLIUMUCS IPSIMbIMU B
IPOCTBIX CUTYaIUSIX

PaccrosiHre OT TOUKH 10 TVIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
MIOMOILBIO TIEPIEHAUKYIISIPHOMN IIOCKOCTH

76

TpéxrpanHslil yroi, HEpaBeHCTBaA IS
TpexrpaHHbIx yrioB. Teopema [ugaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI chepUIecKoil reOMEeTpUU:
reoIe3MUeCcKue JJMHUM Ha 3eMIle
KonTtponbHas padora "Yrisl u
paccrostHus"

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
Y €T0 JIEMEHTHI"

80

[Tnpamuna. Buael mupamua. [paBunsHas
UpaMuIa




[Tpusma. [IpsiMast ¥ HAKJIIOHHAS! TPU3MBL.

81 [IpaBunbHas npusma !

20 [Ipsamoii napauienenunes, |
IPSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Brimykisie MHOTOTpanHuku. Teopema |
Ditnepa
Beinykisle MHOrorpanauku. Teopema

84 Oiinepa. [IpaBunbHbIe U NOTYNIPAaBUIIbHBIE 1
MHOTOTPaHHHUKH

85 KoHTposbHas pabora "MHororpaHHuKu" 1

26 [lonsaTne BeKTOpa Ha IMJIOCKOCTH U B |
POCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuiio mapamnenenunena 1

90 YMHOXeHHEe BEKTOpa Ha YHUCIIO 1
Pasnoxxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHOMN 1
TUTOCKOCTH

92 CxkansipHO€ NMpOU3BEICHHE 1

93 Brrauciienue yria Mexmay BEKTOpaMu B !
IPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

95 [Ipocreiimue 3an1a4u ¢ BEKTOpamMu 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreitmue 3aga4n ¢ BEKTOpaMU 1

98 O060011IeHNE U CUCTEMATHU3AaLUs 3HAHUN 1




99 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1
100 Wrorosas kKoHTpoJbHASA paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| IToBTOpenue TeMsl "KoopauHarsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, |
MpoxosuIel yepes 1Be TOUuKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3KaX
6 VYpaBHEHHE IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUPOBAHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria |
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOUKHU 10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTosiHUI OT TOUYKH 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOYKH 10
IJIOCKOCTH B IPABUJILHOM MUPAMHU/IE

15 KontposbHas pabota "AHamuTndeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJapTHBIC

18 IJIOCKOCTH, TIePECeUeHUs MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOIIEHUM
[TapannensHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenguKkynsipHBIC IPSMBIC H

” MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMaA O TPEX
MepHeHIUKYISIpax

24 [TepnienaAuKysipHBIE IPSMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS AJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHSI TIOT00MS

26

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpAKCHHUSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpakeHUs MOA00US
KonTponbnas padota "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuesaa

3anaun 00 yABOCHUU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUyeCcKre 3a7a4u, CBI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajienenumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Brruncnenne 00bEMOB TE ¢ TIOMOIIIBIO

38 onpeaenéHHoro uurerpana. Oobém
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 onpeaenéHHoro uarerpana. Oobpém
T PAMH/TBI

40 dopmyna 00béMa mupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna o6béma nmupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJI C OOIINM YTIIOM

4 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW TPU3MBI

43 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
o0BEMaMH MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 WKJIQJTHBIE 3a]]a49H 110 TEME BEMBI
IT "O6
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicnenue

PacCTOAHUA A0 IMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYyca IIOCKOCTBIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

50 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHUH HUINHAPA, KOHYyCa
CrepeomeTpruueckue 3aa4i Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

53 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. By u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuyecKue 3a7aud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHM MIIOCKOCTBIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TUIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHBIe
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpamieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHJIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uurerpana. O0bpém
KOHYca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHE 3a]1a4H, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB IIWIMHAPA,
KOHYca

[Tpuknanueie 3ana4n mo reme "OOBEMBI 1
IJI0IA M TOBEpXHOCTEN Ten"

77

O06bEM mapa u MapoBOTO CEKTOPA.
Teopema 06 06béme mapa. [lnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
11apa, 1apoBOro0 CErMeHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepsl. COOTHOMICHUS MEXKITY
TJIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MOJJOOHBIX T

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYECKUE 3a]1a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEM

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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JIBrokeHust mpocTpancTBa. OTOOpasKeHHS.
JIBv>keHust ¥ paBeHCTBO Guryp. O0mme
CBOWCTBA JBUKCHUI
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Bupl 1BuxkeHMI: napaiebHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS
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Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3allis 3HAHWI:
"[TapamienbHOCTE NPSAMBIX U IJIOCKOCTEMN
B IIPOCTpaHCTBE"

Ob6o06maromiee noropenue 11 noHATUH 1
MEeTOJI0B Kypca reomerpunt 10—11
KJIaCCOB, CUCTEMaTH3aIIHsI 3HAHMIA:
"Bekropsl B mpocTpaHcTBe”

O6o06maromiee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11
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KJIACCOB, CHCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B mpocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHHI:
"O6beM MHOTOTpaHHUKA"
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Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIJIbIX TEn"
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O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"
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WroroBas koHTpoJsibHas paboTa

94
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Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHme, 0600IIEeHNE U
CUCTEeMaTH3aIvsl 3HAaHUHA
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayKH U € poJib B Pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayKH 1 €€ poJib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpus; yriayosienHoe o0ydenue, 10 kinace/ Mepsnsk AT,
Homuposckuii [I.A., ITomsikoB B.M.; mox pegaknueii [logonsckoro B.E.,
OO0111€CTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; AxunonepHoe oo0mectBo «M3narensctBo «IIpocsenieHuey
* Maremaruka. ['eomerpusi; yriayoiaenHoe o0yuenue, 11 kmacc/ Mepsnsik AT,
Homuposckuii [I.A., [TonsikoB B.M.; nox penakuueii [lomonsckoro B.E.,
OO6111ecTBO C OTPAaHUYCHHON OTBETCTBEHHOCThIO M3 MaTeNbCKHM IICHTP
«BEHTAHA-T'PA®y»; AxunonepHoe o6iiectBo «M3natensctBo «IIpocBeiienney
['eomeTpusi. 10-11 knaccel: yueO. a1t o011e00pa3oBaTeIbHBIX OpraHU3aIliid:

0a3oBbIi U yriyos. ypoBHu. JI.C. AtanacsH u apyrue, 2018

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

I'eomerpus. Yriyonéunsrit yposens : 10 kiace : Meroanueckoe nocodue / E. B.
byuko, A. T'. Mepainsk, B. b. Tlononckuit, M. C. Sxup. M. : Bentana-I'pad,
2020. — 83 c.

I'eomertpus. Yriyonéunsiii ypoBens : 11 kiace : Meroanueckoe nocodue / E. B.
bytiko, A. I'. Mep3mnsk, B. b. [Tononckuit, M. C. Axup. M. : Bentana-I'pad,

2020. — 83 c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET
OOOQO "Yuu.py". TecroBble ynpaxknenus EI'D no matematuke.

00O "®dokchopna". IToaroroska k EI'D mo maremartuke (MpopuiibHbIA YPOBEHD)
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